I. INTRODUCTION
Software, due to its varied significance and diversity, a high quality of software is expected to be developed while considering the optimization of time and cost. Developing quality software requires a challenging effort as it involves complex process. Customer satisfaction is one of the paramount issue in engineering a high quality artefacts.
Hence, a project management process has a role to control measure and improve the quality of product through the developmental process [I] . Project management process is therefore justifiable for the successful initiation, planning, design, execution, monitoring, controlling and in successful closure of the project. Subsequently, it is vital for the project management process to establish project objectives and its expected success criteria for detennining the right choice of resources at the right time to accomplish the formulated tasks in the project. However, success criteria is not evaluated based upon the successful delivering of project within estimated cost, time but is also decided on the level of quality in the product that satisfies customer requirement and which enhances the profit of the company [2] . Hence, a comprehensive analysis of efficiency of project management process in accurate estimation and allocation of optimal resources towards the development of projects decides the success level of the project and henceforth the sustainability of the company.
Authors in [3] expresses that in any organization Continuous improvement (CI) is an ongoing activity and through focused incremental changes in process, organizational performance can be raised. Authors in [4] inform that a continuous improvement in process provides a planned and organized system for the continual discovery and implementation of such process changes.
The main objective of this paper is to analyze the impact of critical resources such as cost, time and number of developers towards the successful completion of the project as allocated during the developmental process. The organization of the paper is as follows. Section II of the paper briefs about the background work for this investigation.
Section III presents the research Methodology, Section IV provides the empirical analysis of several projects through a case study and Section V summarizes the paper.
II. RELATED WORK
Authors in [4] suggests that project manager is highly responsible in balancing and satisfying the challenging demands in a project due to scope, time, cost, risk etc. He further states that quality of the product depends on the aforementioned parameters. Authors in [5] feels that project planning is one of the most important activities in any software project. Hence, they recommend sensitivity of project managers in increasing the success level of the projects.
Authors in [6] discussing management issues, project managers often classify projects as either simplex or complex which indicates complexity makes a difference to the project management. Authors propose a worker's skill-based metric for the complexity of a construction project activity using the concepts of functional decomposition and validate it. Authors in this paper identify the influence of the skill of the workers on the complexity of the project activity and their support to project manager's understanding of the complexity. Hence, research made by authors in [7] indicates there is a linkage between the personality and project manager performance.
Authors in [8] explains to enhance the efficiency and effectiveness with which Six Sigma projects are initiated, planned, executed and closed. They introduced a new model for the integration and application of Six Sigma and project management methods.
Authors in [9] suggests that the completion of a project requires input from a variety of groups including client, project team, parent organization, the producer and the end user. Every member has a role in defining and determining the success. They all have specific roles and responsibilities to attain success. Authors in [10] claims that People produce success. People are a project manager's most valuable asset, tools and processes are unproductive without good people. Thus, project leader better describe what project managers must be to produce success on projects.
Authors in [11] discussing management issues, project managers often classify projects as either simplex or complex which indicates complexity makes a difference to the project management. Authors propose a worker's skill based metric for the complexity of a construction project activity using the concepts of functional decomposition and validate it. Authors in this paper identify the influence of the skill of the workers on the complexity of the project activity and their support to project manager's understanding of the complexity.
Authors in [12] say that large projects will have indefinite durations with more number of tasks. This results no well-defined critical paths. It is beneficial to position time buffers to help ensure the completion of subtasks and the overall project but because of the complexity it is difficult to determine the best solution. The best plans are likely to change over time as uncertainties; therefore they have introduced a new approach that can be used to position time buffers at each project review.
Authors in [13] say that the Information Technology investments have long durations and require significant amount of capital expenditure. Traditional tools are proven insufficient to identify the true values. Most IT managers do not have the necessary skills to carry ROA (Real Option Analysis]. In this paper, they propose an easy-to use framework for using ROA to value investment opportunities.
Authors in [14] examine the engineering-procurement construction (EPC) project to estimate an optimal schedule. Considering the precedence and limited resource constraints minimum make span of the project is determined.
Authors in [15] say expertise from various functional departments is required for complex projects with large number of tasks. During the planning stage of a project, the assignment of people to teams and tasks is an important step. The lack of communication and cooperation among team members could seriously delay the project completion if a project does not have effective teams to work on it. Team member characteristics such as multifunctional knowledge, teamwork capabilities and working relationship with quantifiable measures and each member's workload schedule are used in the proposed model for task-member assignments, so that the right team member will be selected for the right task at the right time.
Authors in [16] says that large projects will have indefinite durations with more number of tasks. This results no well-defined critical paths. It is beneficial to position time buffers to help ensure the completion of subtasks and the overall project but because of the complexity it is difficult to determine the best solution. The best plans are likely to change over time as uncertainties, therefore they have introduced a new approach that can be used to position time buffers at each project review.
Authors in [17] says that the Information Technology investments have long durations and require significant amount of capital expenditure. Traditional tools are proven insufficient to identify the true values. Most IT managers do not have the necessary skills to carry ROA (Real Option Analysis]. In this paper, they propose an easy-to use framework for using ROA to value investment opportunities.
Authors in [18] says expertise from various functional departments is required for complex projects with large number of tasks. During the planning stage of a project, the assignment of people to teams and tasks is an important step. The lack of communication and cooperation among team members could seriously delay the project completion if a project does not have effective teams to work on it. Team member characteristics such as multifunctional knowledge, teamwork capabilities and working relationship with quantifiable measures and each member's workload schedule are used in the proposed model for task-member assignments, so that the right team member will be selected for the right task at the right time.
This investigation therefore aims to study the impact of project influencing parameters such as cost, time, and number of developers towards the realization of successful projects.
III. RESEARCH METHODOLOGY
The aim of this research is to analyse the success level of a project based on various critical resources. Hence, this investigation comprises of a case study made in a leading service based software industry having CMMI Level 5 and ISO certifications. Several projects were investigated in order to analyze the impact of various resources towards the success of the project during software development process. The data was collected for the purpose of analysis from quality assurance department and document management repository of the company under study. Analysis of data infers that efficiency of project management process has a greater impact towards success of the project.
IV. CASE STUDY
CMMI Level 5 and ISO certified service/product based industry was considered for case study. The company operates their business on Business Intelligence, data warehouse etc. Table 1 depicts a sampled data of twenty five projects developed since 2009 to 2012. These projects are developed in object supporting technology using languages such as .net and Java. Table 1 provides the resource information as estimated and actual resource information as occurred during developmental process in addition to the variation observed between the values. The resource information projected in the table includes cost, time, and number of developers assigned, number of defects in addition to the success level of the complete project. Pl...P25 -Projects; Est -Estimated, ACT -Actual
This research led towards the introduction of new metric namely Success Level Index (SLI). SLI is a quality measurement metric aimed towards measuring the success level of the projects.
Success Level Index (SLI) = (Achieved Success Level in the Project)/ (Expected Success Level in the Project)
(1) Further, it is worth to note that the sampled projects depicted in this paper are business application projects and hence SLI is evaluated in compliance with SLI of non critical applications. Table 2 .1 therefore illustrates SLI for the non-critical applications and Table 2 .2 represents SLI for critical applications project whose values vary from 0 to l. 
Benefits of SLl
• SLI is a quality indicator metric which indicates the quality level of the project in terms of success
• SLI acts as an maturity indicator metric that indicates the degree of maturity of the company in terms of success of their projects
• SLI is a decisive metric upon which the company can choose their desired level of success for their projects
• With the introduction of SLI, this research further directed towards analysis of the sampled projects in terms of SLI. According to the Software Quality Assessment (SQA) policy of the company under study, it is stringent for every project to be developed within 10 percent variation of estimation and actual observation. Any divergence from the specified percent is deemed to be threat to the success of the project and henceforth the sustainability of the company in the industrial market. Table 3 illustrates the variations observed in the resource values as estimated by the project manager and the actual resources subsequently assigned by the same project manager for the project completion. In compliance with the organizational SQA policy, a deviation in the resources greater than 10% from the estimation is deemed to be High (H) and less than 10% is considered to be moderate (M) in variations. If the estimated and observed resources remain unchanged, the project is considered to be developed with no variations (N) in the resources. It is worth to note that the table comprises of same sampled projects as depicted in Table 1 . However, they are arranged in the ascend ing order of SLI. CF level indicates that product which is developed is a complete failure and hence to be discarded as it does not yield customer satisfaction at any level. PNI status of a project indicates that the product is not the right product that should have been developed. Hence, it also does not satisfy the customer. A project which is at PR level demands reworking on the product right from the SRS onwards till its implementation. However, when a project is developed having a status of NI indicates that few functionalities, which are not up to the expectations of the customer alone requires improvement in order to achieve total customer satisfaction. A project is deemed to be ideal in terms of success level if satisfies the customer in total. It is worth to note that SLI varies from critical applications which include machine critical and flight critical applications and non-critical applications which includes business applications.
V. CONCLUSION
The observational inferences drawn in the paper indicate the need to evaluate the impact of cost, time, and number of developers parameters analytically on the success level. The introduction of a Metric SLI, Service Level Index of a project further would help the PMs to classify the success level of software project. As a result of this work, it is imperative for the companies to dedicate much more attention while allocating the resources and to minimize the differences in variations in estimation and actual resources allocation. Therefore an utmost importance in this area is demanded and expected from a Project management process lest affects the quality and success of a project and a company.
